Objective: Tooth extraction in oral surgery can lead to bleeding.
Introduction
Tooth extraction causes wounds while it is done to prevent any tissue damages due to pathology or trauma.
1 Tooth loss is more common in females than males. 2 Wounds are caused by damages of skin structures and functions due to pathology process that comes from intrinsic and extrinsic factors related to the organ. Several wounds can lead to complications like haemorrhage. Under normal conditions, haemorrhage is treated by haemostasis as a response from the body to stop the large blood flow. Wounds healing methods consist of components with stimulation characteristics that are able to heal wounds in several phases like haemostasis, inflammation, proliferation and remodelling.
3 A study by Alpana et al. 4 found that ozone water can speed up the epithelization and stimulate the fibroblast to speed up wound healing. Metabolism activity from cell fibroblast reached the highest concentration when induced by ozone water rather than 2.5% of NaOCl. Moreover, ozone water is able to stimulate odontoblast cells to fight lipopolysac-charide produced by the bacteria.
Ozone is a gas compound that consists of 3 oxygen atoms such as singlet oxygen (O 1 ) and oxygen (O 2 ).
5 Singlet oxygen is very reactive especially at foreign substance in the body like bacteria, virus and other parasites.
Ozone easily dissolves in water, is a strong oxidant, is colourless and has a distinct smell. Ozone effectively kills foreign substances like microbes in the body and has the ability to break cell walls of bacteria and to inhibit bacterial activities in the body.
Ozone water has got the effect as a disinfectant, sterilization, haemostasis agent and to accelerate wound healing by increasing oxygen content and increase oxygen metabolism in the tissue. Based on the background described, it is essential to study about the effectivness of ozone water tampon application in post posterior tooth extraction in the Department of Oral Surgery Faculty of Dentistry USU.
Material and Methods
This study is an experimental research using posttest only with control group design. Samples were collected using purposive sampling. A total of 38 samples were divided into two groups, treatment and control. The research was done in the Department of Oral Surgery and Maxillofacial in Faculty of Dentistry USU.
Samples were selected using inclusion and exclusion criteria. They were also given an explanatory page from the researcher. Tooth extraction was performed by students in the clinic and the researcher prepared a tampon soaked in ozone water prior to beginning treatment. The researcher also prepared dried tampons for control group. After tooth extraction was completed, an ozone soaked tampon was given to the treatment group and dry tampon was given to the control group. Each group bit the tampon for 30 minutes.
After 30 minutes, the tooth socket of the two groups was observed using the Gingival Score Index. Research subjects were instructed to disturb the extraction area with their tongue or chew food from the extraction side. Samples were requested to check on the socket healing on Day-7 after extraction.
Results
A total of 38 samples were divided into two groups, a treatment group and a control group consist of 19 samples each table 1.
The distribution of gingival index in each group is summarized in table 2. The results 30 minutes after extraction showed that 19 samples in the treatment group had a light gingival Index score (0-1). For control group, there were 12 samples with a light gingival index score (0-1) and 7 samples with a medium gingival index score (2) .
The average score of gingival index for treatment group was 0.42±0.507 and 0.95±0.911 for the control group 30 minutes after extraction. pvalue in the table shows the significance of the result. p-value obtained is 0.034 (where pvalue<0.05 shows a meaningful difference, table 3.
The average gingival score in the treatment group was 0.00±0.00 while control group had an average of 0.37±0.496 7 days after tooth extraction. P-value gives a significant difference where the value obtained is 0.003 table 4.
Discussion
Haemorrhage is a process of blood flowing from blood vessel with due to wall damage in blood vessels that is caused by trauma or diseases. Haemostasis is a self-defence mechanism with the important role of stopping excessive bleeding. There are 4 phases in haemostasis and they are vasoconstriction, platelet aggregation, adhesion, and blood coagulation.
Based on the results above, there is a significant difference between treatment group (given a tampon soaked in ozone water) and control group (given a dried tampon) who are observed 30 minutes and 7 days after the tooth extraction. Naturally, the body will give a clear reaction to lesion. The first event will be an acute inflammation. If the body fails to do the normal process, then chronic inflammation will take place.
6
Inflammation phase happens on day 2 to day 4, when fibroblast and leukocyte cells enter tooth socket to kill the bacteria around the socket and to form clots on top of tissue to cover the wounds.
2,3
The use of ozone water in the medical field has several functions such as to kill bacteria and virus, to heal infection, as a disinfectant, stimulate and quicken the release of oxygen in the tissue to speed up healing process.
7-9 According to Kumar et al.
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ozone water changes and stimulates the flexibility and elasticity of erythrocytes directly. Consequently, 
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the blood flow rate increases and quickens oxygen transport to the tooth socket.
10
Ozone works in erythrocytes by increasing the production of 2.3 DPG (2.3 diphosphoglycerate) enzyme.
11, 12 The enzyme works to stimulate the growth and production of new blood cells which releases oxygen into the tissue. The increase of this enzyme will break the bonds between haemoglobin (Hb) and oxygen (O 2 ) which enhances oxygen transport into the tissue and therefore speed up healing process in the socket.
This mechanism also increase proliferation of fibroblast that rises collagen deposition and forms fibronectin through revascularization process. Specifically, ozone water increases the release rate of fibroblast and epithelization as ozone water is able to increase the metabolism of L-929 fibroblast cells and it will reach the highest level when induced by ozone water. This mechanism leads to the speeding up of socket healing with pseudomembrane formed on top of socket which protects socket from either mechanical or physical trauma.
Besides working to stimulate the release of fibroblast cell, ozone water is also effective to kill microorganism like bacteria, virus and other parasites in the tissues in the body. Singles oxygen (O 1 ) is one of ozone molecules with reactive properties especially with foreign substances in the body. The mechanism is to break the cell walls of bacteria. This causes nucleic acid bonds, carbon and nitrogen chain in the bacteria to break. As a result, the bacteria will not be able to produce energy for metabolic processes.
When the tissue has enough blood flow around it, then oxygen flow enters the tissue faster to promote the production of collagen. The collagen formed will support new vascularization around tooth socket to fasten healing process and prevent hypoxia to occur around socket.
Conclusion
Ozone water has the effect to stimulate and quicken healing process for wounds and reduce the inflammation of tooth socket.
